Inhibition by Rho-kinase and protein kinase C of myosin phosphatase is involved in thrombin-induced shape change of megakaryocytic leukemia cell line UT-7/TPO.
Thrombin induced a shape change of UT-7/TPO, a thrombopoietin-dependent human megakaryocytic cell line. Expression of myosin light chain (MLC) kinase was negligible in UT-7/TPO cells, while Rho-kinase and protein kinase C (PKC) were detected. Thrombin stimulated both monophosphorylation at Ser19 and diphosphorylation at Thr18 and Ser19 of 20 kDa MLC, as well as phosphorylation of myosin-binding subunit (MBS) and PKC-potentiated inhibitory phosphoprotein of myosin phosphatase (CPI). The Rho-kinase inhibitor Y-27632 [(+)-(R)-trans-(1-aminoethyl)-N-(4-phynidyl) cyclohexane-carboxamide dihydrochloride, monohydrade] strongly inhibited thrombin-induced shape change, MBS phosphorylation, and mono- and diphosphorylation of MLC. The PKC inhibitor GF109203X (2-[1-(3-dimethylaminopropyl)-1H-indol-3-yl]-3-(1H-indol-3-yl)-maleimide) partially inhibited thrombin-induced shape change and MLC diphosphorylation even at the concentration that completely inhibited thrombin-induced CPI phosphorylation. In shape-changed UT-7/TPO cells induced by thrombin, phosphorylated MBS and CPI were colocalized with diphosphorylated MLC at pseudopods, whereas monophosphorylated MLC was mainly located in the cortical region. The accumulation of diphosphorylated MLC was blocked by preincubation with either Y-27632 or GF109203X. These results suggest that Rho-kinase is responsible for the induction of MLC phosphorylation in thrombin-induced shape change of UT-7/TPO cells and that myosin phosphatase inactivation through Rho-kinase-MBS and PKC-CPI pathways could be necessary for enhancement of MLC diphosphorylation which promote the pseudopod formation.